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1
GASKET FOR CYLINDER HEAD

BACKGROUND OF THE INVENTION

The present invention relates to a gasket for a cylinder head
and, more particularly, to a gasket arranged between a cylin-
der block and cylinder head of an internal combustion engine.

An internal combustion engine includes a cylinder block
and a cylinder head, which are fastened together by bolts. A
gasket is arranged between the cylinder block and cylinder
head to seal the engine against the escape of fluids, such as
combustion gas, oil (lubricant), and coolant. Holes are
formed in the gasket at predetermined locations to allow for
the passage of the combustion gas, oil, coolant, and bolts.
Various types of sealing beads are formed around the holes
(refer, for example, to Japanese Laid-Open Patent Publication
Nos. 4-64776, 2000-220740, and 8-285080). The beads are
each formed to produce a sealing pressure that differs in
accordance with the subject it seals when the gasket is fas-
tened by the bolts. For example, a high pressure bead having
ahigh sealing pressure is used as the bead that seals the rim of
a hole (lubricant hole) through which lubricant passes from
the cylinder block to the cylinder head. A low pressure bead
having a low sealing pressure is used as the bead that seals the
rim of a bolt hole.

The gasket uses a high pressure bead to seal a lubricant
hole. Nevertheless, the gasket, which is exposed to high pres-
sure oil and used under harsh conditions, is susceptible to
wear and deterioration. When such wear or deterioration
occurs, lubricant may escape from the high pressure bead,
move through a gap formed between the gasket and cylinder
head, and ooze out of the engine.

SUMMARY OF THE INVENTION

The present invention provides a gasket for a cylinder head
that reduces the amount of lubricant that oozes out of the
engine.

One aspect of the present invention is a gasket for arrange-
ment between a cylinder block and cylinder head of an inter-
nal combustion engine and including a lubricant hole through
which lubricant is supplied to the cylinder head. The gasket
includes a high pressure bead extending around the lubricant
hole. A low pressure bead extends around the high pressure
bead and at least partially extends around a hollow portion,
which is in communication with a lubricant reservoir of the
engine, when the gasket is arranged between the cylinder
block and the cylinder head.

A further aspect of the present invention is a gasket for
arrangement between a cylinder block and cylinder head of an
internal combustion engine and including a lubricant hole
through which lubricant is supplied to the cylinder head. The
gasket includes a high pressure bead extending around the
lubricant hole. A low pressure bead includes a first portion
and a second portion. The first portion extends around the
high pressure bead from a side opposite to a hollow portion
that is in communication with a lubricant reservoir of the
engine. The second portion extends along an edge of the
gasket that faces toward the hollow portion.

Other aspects and advantages of the present invention will
become apparent from the following description, taken in
conjunction with the accompanying drawings, illustrating by
way of example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention, together with objects and advantages
thereof, may best be understood by reference to the following
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2

description of the presently preferred embodiments together
with the accompanying drawings in which:

FIG. 1A is a plan view showing part of a cylinder head
gasket according to one embodiment of the present invention;

FIG. 1B is a partially enlarged view of FIG. 1A;

FIG. 2 is an enlarged schematic cross-sectional view taken
along line 2-2 in FIG. 1B;

FIG. 3 is a schematic cross-sectional view showing the
difference between a low pressure bead and a high pressure
bead;

FIG. 4A is a schematic diagram showing the movement of
lubricant that escapes a high pressure bead in a gasket having
a low pressure bead extending along a chamber;

FIG. 4B is a schematic diagram showing the movement of
lubricant that escapes a high pressure bead in a gasket having
a low pressure bead surrounding the high pressure bead;

FIG. 5 is a schematic cross-sectional diagram showing the
difference between a low pressure bead and a high pressure
bead in a further embodiment of the present invention; and

FIG. 6 is a plan view showing part of a gasket according to
another embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

One embodiment of the present invention will now be
discussed with reference to FIGS. 1A to 4.

Referring to FIGS. 1A and 1B, a gasket 11 for a cylinder
head includes a plurality of cylinder bore holes 12, which are
arranged at predetermined intervals in the longitudinal direc-
tion of the gasket 11. In addition to the cylinder bore holes 12,
the gasket 11 includes bolt holes 13, a lubricant hole 14,
lubricant recovery holes 15, and coolant holes 16. When the
gasket 11 is arranged between a cylinder block and the cyl-
inder head, bolts are inserted through the bolt holes 13 to
fasten the cylinder block and cylinder head. Lubricant (en-
gine oil) is supplied from the cylinder block to the cylinder
head through the lubricant hole 14. The lubricant returns from
the cylinder head to an oil pan, which serves as a lubricant
reservoir, through the lubricant recovery holes 15. Engine
coolant flows between the cylinder block and the cylinder
head through coolant holes 16. In the present embodiment,
there is a single lubricant hole 14 and a plurality of the
lubricant recovery holes 15 and coolant holes 16.

As shown in FIG. 2, the gasket 11 is formed by superim-
posing two base plates 11a and one sub-plate 115, which is
arranged between the two base plates 11a. The two base
plates 11a and the sub-plate 115 are each formed from a
resilient metal thin plate, such as a stainless steel sheet used
for springs. Beads are formed in the sub-plate 115.

An annular bead 17, which is used as a combustion gas
seal, is formed around each cylinder bore hole 12. A bead 18,
which is used as a lubricant seal, is formed around each
lubricant recovery hole 15. A bead 19, which is used as a
coolant seal, is formed around each coolant hole 16. A bead
20, which is used as a seal, is formed around each bolthole 13.
Each of the beads 17 to 20 is a full bead. In FIGS. 1A and 1B,
the beads 17 to 20 are each shown by a single-dashed line.

The gasket 11 has a first end in the longitudinal direction.
The first end faces toward an accommodation chamber 22,
which accommodates a timing train 21 of the engine. The
lubricant hole 14 is formed at one corner in the first end of the
gasket 11. A high pressure bead 23 is formed around the
lubricant hole 14. The timing train refers to a power transmis-
sion system that transmits the rotation of a crankshaft to a
mechanism for driving engine valves. For example, the tim-
ing train may be a link-type power transmission mechanism,
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which uses a timing chain or timing belt to transmit power, or
a gear-type power transmission mechanism, which uses gears
to transmit power.

Alow pressure bead 24 is also formed on the first end of the
gasket 11 to seal the accommodation chamber 22 so that
lubricant does not escape out of the accommodation chamber
22. The low pressure bead 24 at least partially extends around
a hollow portion 25, which is part of the accommodation
chamber 22. The low pressure bead 24 also extends around
the high pressure bead 23. The hollow portion 25 extends
along the side (edge) of the gasket facing toward the accom-
modation chamber 22 and lies between the engine body and
the timing train 21, as shown in FIG. 1A. The low pressure
bead 24 includes a first portion (curved portion), which cor-
responds to the lubricant hole 14, and a second portion, which
is the remaining part. The first portion is curved so that the
high pressure bead 23 is arranged between the low pressure
bead 24 and the hollow portion 25. In other words, the first
portion extends around the high pressure bead 23 from the
side opposite to the hollow portion 25. The second portion
extends along the hollow portion 25, that is, along the edge of
the gasket 11 facing toward the hollow portion 25.

The high pressure bead 23 and the low pressure bead 24 are
each shown by a single-dashed line and each formed by a half
bead. A halfbead is formed by a slope (inclined surface) in the
sub-plate 115. When the gasket 11 is fastened between the
cylinder block and cylinder head, the high pressure bead 23
produces high sealing pressure while the low pressure bead
24 produces low sealing pressure. The sealing pressure differs
depending on the inclination angle of the half bead when the
gasket 11 is removed from the cylinder block as shown in the
state of FIG. 3. In this state, the high pressure bead 23 has a
greater inclination than the low pressure bead 24. The incli-
nation angles of the high pressure bead 23 and the low pres-
sure bead 24 are set to obtain desired planar pressures for the
high pressure bead 23 and the low pressure bead 24.

The operation of the gasket 11 will now be described. The
gasket 11 is held between the cylinder block and cylinder
head, which are fastened together by bolts. When the gasket
11 is held between the cylinder block and cylinder head, the
planar pressures of the beads 17 to 19, the high pressure bead
23, and the low pressure bead 24 relative to the cylinder head
increases. This ensures sealing of the gasket 11.

The gasket 11, which is used under harsh conditions, is
susceptible to wear and deterioration. When such wear or
deterioration occurs, some of the high pressure lubricant
passing through the lubricant hole 14 escapes from the high
pressure bead 23. In such a case, if the gasket 11 were to have
the low pressure bead 24 formed to extend only along the
hollow portion 25 as shown in FIG. 4A, the lubricant that
escapes from the high pressure bead 23 would move along the
upper surface of the gasket 11 as shown by the arrows and
ooze out of the engine. In this embodiment, however, the low
pressure bead 24 is formed to extend around the high pressure
bead 23 and at least part of the hollow portion 25. As a result,
even when lubricant escapes the high pressure bead 23 and
moves along the upper surface of the gasket 11, less lubricant
oozes out of the engine. Further, as shown in FIG. 4B, the
lubricant that escapes the high pressure bead 23 moves along
the upper surface of the gasket 11 as shown by the arrows
pointing toward the hollow portion 25. The lubricant enters
the accommodation chamber 22, which accommodates the
timing train 21, from the edge of the gasket 11 and then
returns to the oil pan.

This embodiment has the advantages described below.

(1) The gasket 11 includes the high pressure bead 23, which
extends around the lubricant hole 14 that supplies lubricant to
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the cylinder head, and the low pressure bead 24, which
extends around the hollow portion 25 and the high pressure
bead 23. Accordingly, in a state in which the gasket 11 is
fastened between the cylinder block and the cylinder head,
when lubricant escapes from the high pressure bead 23, which
surrounds the lubricant hole 14, the low pressure bead 24,
which extends around the high pressure bead 23, reduces the
amount of lubricant that oozes out of the engine.

(2) The low pressure bead 24 seals the accommodation
chamber 22, which accommodates the timing train 21 of the
engine, so as to prevent lubricant from escaping the accom-
modation chamber 22. The lubricant that escapes the high
pressure bead 23, which extends around the lubricant hole 14,
enters the accommodation chamber 22, which accommodates
the timing train 21, and returns to the oil pan. This reduces the
amount of oil that is lost.

(3) The lubricant hole 14 is formed in the gasket 11 at a
corner in the side facing toward the accommodation chamber
22, which accommodates the timing train 21. This shortens
the distance from the curved portion of the low pressure bead
24, which is curved to surround the high pressure bead 23, to
the hollow portion 25 compared to when the lubricant hole 14
is formed at the longitudinally middle part of the gasket 11.
Thus, the lubricant that escapes the high pressure bead 23
easily returns to the oil pan via the accommodation chamber
22.

It should be apparent to those skilled in the art that the
present invention may be embodied in many other specific
forms without departing from the spirit or scope of the inven-
tion. Particularly, it should be understood that the present
invention may be embodied in the following forms.

Referring to FIG. 5, the low pressure bead 24 and the high
pressure bead 23 may be full beads. The sealing pressure of a
full bead differs in accordance with the ridge height of a bead
in a state in which the gasket 11 is removed from the cylinder
block. The ridge of the high pressure bead 23 is higher than
the ridge ofthe low pressure bead 24. The ridge height of each
bead is set so that the high pressure bead 23 has the desired
planar pressure and the low pressure bead 24 has the desired
planar pressure. A flat portion 26 is arranged at a location
where the low pressure bead 24 and the high pressure bead 23
are close to each other. Such a structure obtains the same
advantages as the embodiment discussed above. Instead of
arranging the flat portion 26 at a location where the low
pressure bead 24 and the high pressure bead 23 are close to
each other, the ridge of the low pressure bead 24 and the ridge
of'the high pressure bead 23 may be formed to be continuous
with each other. However, in such a case, it would be difficult
to form the low pressure bead 24 and the high pressure bead
23 with the desired heights. The arrangement of the flat por-
tion 26 between the low pressure bead 24 and the high pres-
sure bead 23 allows for the low pressure bead 24 and the high
pressure bead 23 to be easily formed with the desired height.

As shown in FIG. 6, planar pressure adjustment beads 27
may be formed in a portion which the low pressure bead 24
extends around. The planar pressure adjustment bead 27 is
formed to have the same cross-sectional shape as the low
pressure bead 24. The low pressure bead 24 is not a closed
loop and is open toward the hollow portion 25. Thus, depend-
ing on the shape and area of the low pressure bead 24, planar
pressure may be unevenly applied to the low pressure bead 24
or high pressure bead 23 when the gasket 11 is fastened
between the cylinder block and cylinder head. However, the
planar pressure adjustment beads 27 on the gasket 11 equally
adjusts the planar pressures applied to the low pressure bead
24 and the high pressure bead 23.
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The bead that extends around the high pressure bead 23 for
the lubricant hole 14 is not limited to the low pressure bead 24
and may be a bead that extends around a portion that is in
communication with the lubricant reservoir of the engine
when the gasket 11 is in a state of use. For example, the bead
18 that surrounds the lubricant recovery hole 15 may be
formed to also extend around the high pressure bead 23. In
such a case, the lubricant that escapes the high pressure bead
23, which surrounds the lubricant hole 14, reduces the
amount of lubricant that oozes out of the engine and returns
the lubricant to the oil pan from the lubricant recovery hole
15.

Instead of forming the lubricant hole 14 in a corner at the
side of the gasket 11 facing toward the accommodation cham-
ber 22, which accommodates the timing train 21, the lubricant
hole 14 may be formed in the longitudinally middle part of the
gasket 11.

The beads 20 for the bolt holes 13 and the beads 19 for the
coolant holes 16 may be halfbeads (inclined surfaces) instead
of full beads. Further, the beads 20 for the bolt holes 13 may
be eliminated.

The gasket 11 does not have to be formed by three resilient
metal thin plates. For example, the gasket 11 may be formed
from a single resilient metal thin plate. Further, the gasket 11
may be formed from a first metal plate, which surrounds the
rim of each cylinder bore hole 12 and has a suitable width, and
a second metal plate, which forms the remaining part of the
gasket 11. In this case, the second metal plate is thinner and
harder than the first metal plate, and the first and second metal
plates are laser-welded to form the gasket 11.

The gasket 11 may be formed by a metal base plate and a
rubber layer. The metal base plate include holes, such as the
cylinder bore holes 12, the lubricant hole 14, the lubricant
recovery hole 15, and the coolant holes 16. The rubber layer,
which is formed from foamed rubber, covers the surface of the
base plate. In this case, the rim of each hole in the rubber layer
is formed as non-bubble portion in which bubbles are
squeezed out from the rubber layer.

The gasket 11 is not limited to use for an open deck type
cylinder block and may also be applied to a closed deck type
cylinder block.

The present examples and embodiments are to be consid-
ered as illustrative and not restrictive, and the invention is not
to be limited to the details given herein, but may be modified
within the scope and equivalence of the appended claims.

What is claimed is:

1. A gasket configured to be arranged between a cylinder
block and cylinder head of an internal combustion engine, the
gasket comprising:

a lubricant hole configured to supply lubricant to the cyl-

inder head;

a high pressure bead extending around the lubricant hole;

and

a low pressure bead extending around the high pressure

bead and starting from a side edge of the gasket, which
is configured to face toward an accommodation chamber
of a timing train of the engine when the gasket is
arranged between the cylinder block and the cylinder
head,

the high pressure bead is configured to be disposed inside

an area completely enclosed by the low pressure bead
and the side edge of the gasket.

6

2. The gasket according to claim 1, wherein the low pres-
sure bead is configured to seal the accommodation chamber
against the escape of lubricant from the accommodation
chamber.

5 3. The gasket according to claim 1, wherein the lubricant
hole is formed in a corner of the gasket adjacent the side edge
of the gasket.

4. The gasket according to claim 1, wherein the low pres-
sure bead includes a first portion, which extends around the
high pressure bead from a side opposite to the side edge of the
gasket, and a second portion, which extends along the side
edge of the gasket.

5. The gasket according to claim 1, further comprising:

a flat portion arranged between the low pressure bead and

the high pressure bead.

6. A gasket configured to be disposed between a cylinder
block and cylinder head of an internal combustion engine, the
gasket comprising:

a lubricant hole through which lubricant is supplied to the

cylinder head;

a side edge configured to face a lubricant reservoir of an
engine when the gasket is disposed between the cylinder
block and the cylinder head;

a high pressure bead extending around the lubricant hole;
and

a low pressure bead starting from the side edge and includ-
ing a first portion and a second portion, wherein the first
portion extends around the high pressure bead from a
side opposite to the side edge of the gasket, and the
second portion extends from the first portion and along
the side edge of the gasket,

wherein the high pressure bead is disposed inside an area
completely enclosed by the low pressure bead and the
side edge.

7. A gasket configured to be arranged between a cylinder
block and cylinder head of an internal combustion engine the
gasket comprising:

a lubricant hole configured to supply lubricant to the cyl-

inder head;

a high pressure bead extending around the lubricant hole;
and

a low pressure bead extending around the high pressure
bead and extending from a side edge of the gasket, which
is configured to face toward an accommodation chamber
of a timing train of the engine when the gasket is
arranged between the cylinder block and the cylinder
head,

the high pressure bead is configured to be disposed inside
an area surrounded by the low pressure bead and the side
edge of the gasket,

wherein the high pressure bead and the low pressure bead
are each formed as a half bead having an inclined sur-
face, wherein an inclination angle of the inclined surface
of the high pressure bead is greater than an inclination
angle of the inclined surface of the low pressure bead.

8. The gasket according to claim 1, wherein the high pres-
sure bead and the low pressure bead are each formed as a full
bead having a ridge height, wherein the ridge height of the
60 high pressure bead is higher than the ridge height of the low

pressure bead.
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